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(57) Abstract 

An optical recording medium permitting 
excellent recording and reproduction within the 
wavelength region of prior art and/or a short 
wavelength region of about 630 to 690 nm, which 
contains in the recording layer a salt-forming dye 
composed of an ion of an azo-metal complex of 
general formula (I): (A-N=N-B) m M x , and an ion 
of a cyanine dye of general formula (II) and 
exhibiting a complex index of refraction wherein 
the imaginary part k is 0.20 or below in the 
wavelength regions of a recording beam and/or 
reproducing beam, or at least one member 
selected from among azooxovanadium metal 
complexes wherein the ligands are azo 
compounds of general formula (III): A-N^N-B, 
and metal complexes wherein the ligands are azo 
compounds of general formula (IV) or (V). In the 
formulae (I) and (III), A is an aromatic group 
substituted with an active hydrogen group at a 
position adjacent to the diazo group or a 
nitrogenous heteroaromatic group having a 
nitrogen atom capable of coordinating to the 
oxovanadium at a position adjacent to the carbon atom to which the diazo group is bonded; B is an aromatic group having an active 
hydrogen group at a position adjacent to the diazo group; m is 1 or 2; and M x is a central metal; in formula (II), Q 1 and Q 2 are each an 
atomic group forming a 5-membered nitrogenous ring optionally having a fused ring: L is a methyne chain; and R 1 and R 2 are each alkyl, 
and in formulae (IV) and (V), X is an active hydrogen group; R 1 and R 2 are each alkyl, with the total number of carbon atoms of R 1 and 
R 2 being 2 to 8; R is nitro; and n is 0 or 1 . 
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C2H4OC2H5 C3H7 



B-8 



B-9 




C2H 4 OC 2 H 5 C4H9 



B - 10 




C2H4OC2H5 C3H7 
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B - 19 



aV— CH=CH— CH=( 
N + I 



CH 3 




N 

C2H4OC2H5 
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B-21 



B-22 




l 



C2H4OC2H5 C4H9 



B-23 



B - 24 




CH 3 C4H9 



B -25 




C2H4SO3" C2H4SO3 
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B-27 




C2H4OC2H5 C4H9 




B - 29 



B-30 
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B - 47 



CH 3 




CH 3 CHs 
CH=CH-}— CH 



CH 3 



C2H 4 OC 2 H 5 




,CH 3 



B-48 




S S 

VfCH=CH^r-CH=< 

N + 2 N 

i i 
C 4 H 9 C2H5 




B - 49 




VfCH=CH-}— CH=( 
•N + N- 
CH 3 C2H4OC2H5 
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*5S^07mvAt^^A^I^lii5; (in) T&znzTVik&yit 
t+y/tty^AtoMmT^^ ^va^^a (VO) ravo 2+ , V 

(III) C^TfftBJrr^ch, 5£ (III) (f«©A, BteiS (I) *0)A, Bi 

ft*5, 5& (III) T^^tlSTVft'&tiO^TK^SWrsStSBlT— 
(flH47K*SW-r«*A*-OHOi:*tt-0- ) ©^TVOfcBB-a-rs. 

~>T^>-&*co-r t>^oi, a; (no •ei$n§7 , /^wvodit 

fctt 2 MBB&U d^JSifcB©©© • k?5* 0 . 2 0 KTT^ 

st£fi*tT£fe (no -ei$n57v^wvot;2i 

(iv) , (v) tco^Titt^TSo is*, xitm^m^-r^m^ 

*U u®j:5^7Ki^tT5IttTHS (III) ©id^fc^tlTO 

fimfia^«#(cMPS«^^^\ j& (iv) , (v) t^^Tfc}c#ftt^-h 

feraotfectK R, £R 2 <h^ffj^*$Cte2~8T&£ 0 Z.(D<£ 

(n-, i -) zfu\d)im. (n-, i -, s -, t -) ^;i/^^#tf^tl 
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#5S91©7v^&jsi»#wu 5£ (iv) fiit^sc; (v) ti^n^jyi^© 

'fr^JSte:, Co, Mn, Ti, V, Ni, Cu, Zn, Mo, W, Ru, Fe, 
Pd, Pt, Al«bK uOWV, Mo, W«mit:#J-r^->, 0jJ>Lfc£ 
V0 2 + , VO a + , Mo0 2 + , Mo0 3+ , WO^^tfctoTViTfecfcVio 
JSi:bT«^^^V0 2 + , V0 3 WVA'7-^A (VO) , Co, Ni, C 

^SETte, 5£ (IV) , (V) CD&^Tfe, 6 3O~6 9Onm0gSfi«T0 
BBS • ?>?££@W<i:T3fcJ£>, «f^SC (V) OT^W^L^o 

^fc, ^ (iv) , (v) •es^nsrv'ft^e.f^ns^v/tt^^A 
5£ (no T^$n§TV^w^b#e>n^^-^y/t^>>^Aig#:{c: 

££>{Z, *'fr&«**3W£&JS*T!*o'T\ 5£ (IV) , (V) Tl$tl57^ 
Wl £fc«2l@IB&U *K:*->at5£ (II) Tt$n^y7->MO*^t 
o T, ^O^gJfeSOIEfi • S^OtMT© k fit 0 . 2 0 § £ 

(IV) , (V) Tt$n57^!»07^^S^Ttt, 7V<t&QS<D 
MEfe^ (U#>K) ch4 , '^JR<i:^2 : 1 (Dm-&LUZ>M&, 21©7 1 /f^fe 

* , _h IE CD 7 v/^-^F V A^ v ^ A ^JSIt#^> T 

u0«k^wt>tbtn Na + . l i + , k + m<Dmm&m-( 

R 1 R 2 R 3 R 4 N + (Z.ZT\ R l , R 2 , R :i &ck££R A fo&*frm 
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7)V*)V&. T)Vn^-^mm^-t) , R 1 R 2 R 3 N~ - (CH 2 ) k 
-N + R 3 R 2 R 1 Cut, R 1 , R 2 ^IKR 3 «&*tK«C^ T)l*)V 

'14, fflE^ttO^TttR 1 R 2 R 3 N + - (CH 2 ) k -N + R 3 r 2 r 1 

7 yft^ft i t'^^MM ! t ^ t >£Ot^tT* b , TVlt&mtt (III) <D 
A, Bt©Me, Et, Pr, Butt^^m X3\>1/, ^DlfjK 
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A— N = N— B (HI) 



it&fo A B M-| *t-<;*> 



N0 2 



N0 2 OH HO' 




x jr) — NMe 2 VO (Me) 2 N(CH 2 ) 6 N(Me) 2 




^ri — — <\ /-NMe 2 Co (Me) 2 N(CH 2 ) 6 N(Me) 2 
OH HO' 




no 2 



\_>" -\J^NEt 2 VO 
OH HO^" 



(Me) 2 N(CH 2 ) 6 N(Me) 2 
H n 



N0 2 



OH HO 



— <^J>-NBu 2 VO (Me) 2 N(CH 2 ) 6 N(Me) 



2 



+ 



5 0 2 N-^>- — 4^-NBu 2 VO (Me) 2 N(CH 2 ) 6 N(Me) 2 

NQ 2 OH HO 

6 —\_y-° Me VO (Me) 2 N(CH 2 ) 6 N(Me) 2 
OH HO 

7 0 2 N-<^~)— -QkNB 2 VO (Me) 2 N(CH 2 ) 6 N(Me) 2 

OH HO 

8 0 2 N-<^V— — \/j-NMe 2 VO (Me) 2 N(CH 2 ) 6 N(Me) 2 

_ OH HO _ 

9 \ /~NMe 2 VO (Me) 2 N(CH 2 ) 7 N(Me) 2 



H 2 N0 2 S N OH HO 



10 "~^D^ NMe2 VO 



(Me) 2 N(CH 2 ) 7 N(Me) 2 
H H 



OH HO 
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A-N = N-B (HI) 



B 



11 



12 



13 



16 



17 



18 



19 



20 



Me 




OH HO 




* -N 



14 CI 




15 Br 




NO, 



Q- 

OH 



NOc 



a- 

OH 



NOc 




k /)-NEt 2 VO 



NMe 9 VO 




(Me) 2 N(CH 2 ) 7 N(Me) 2 

H H 



(Me) 2 N(CH 2 ) 7 N(Me) 2 
H H 



HO 




k h — NMe 2 VO H 3 N(CH 2 ) 7 NH 3 



HO 




+ + 



^ h — NMe 2 VO H 3 N(CH 2 ) 7 NH 3 



HO 




x ]) — NMe 2 VO 



HO 



-Me 



HO 

6 



VO 



H 3 N(CH 2 ) 7 NH 3 



H 3 N(CH 2 ) 7 NH 3 



HO^V N 



-Me 



0 



CI 

=s Me 



Q — CK 

^DH HO ( 

NO? 



VO H 3 N(CH 2 ) 7 NH 3 



VO H 3 N(CH 2 ) 8 NH 3 



C 2 H 4 OH 




N0 2 OH 

Q- 




L /-NEt 2 Ni 



HO 



H 3 N(CH 2 ) 8 NH 3 



V. /~ NEt2 Mn H 3 N(CH 2 ) 8 NH 3 



OH HO 




WO 98/29257 



30 



PCT/JP97/04735 



A— N=N— B (HI) 



23 



24 



it&Wl A B M 1 

N0 2 ~~' ~~~~ 

21 ~ H ^^~ NMe2 V ° ( Me )2N(CH 2 ) 6 N(Me) 2 
NO a OH HO 

N0 2 

22 ~^}~ NMe 2 °° ( Me )2N(CH 2 ) 6 N(Me) 2 
N0 2 OH HO 



N0 2 

\_}~ ~^J^ NPr 2 VO (Me) 2 N(CH 2 ) 6 N(Me) 2 
OH HO"^ 

N0 2 





\_f— ~A_/" NEt 2 Cu (Me) 2 N(CH 2 ) 6 N(Me) 2 
\DH HO^ 
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36 



(A— N=N— B) m • M, (I) 



A B M 1 $M*> 

N. Ph 




D-12 N0 2 -^_^ — < Co B~41 

v OH H Ph 

D-13 ™°2-(Y- ~^ N X °° B-41 

\}OOH H Ph 




NO V \— 



N. Ph 



D-14 ,N ^2 \ 7 <s Co B-41 2 

^S0 3 H H Ph 

D-15 l^jC,/"" — ^f~y-NEt 2 Co B-45 1 



S0 3 H 

c|H f V- ^ \ — N E t ? 





SO3H 




rv 



COOH 



OH HO 
NO?— <' x ) / V- NBu, 



■-Q 




D-22 '^2— \ / <y indu 2 Co B . 49 

s OH HO 



m 



D-16 ~ \— \ / 2 Co B-45 

COOH 

C| _y/ V- — ^ \ — NEtp 



D-17 \^ N 7 \ /~"^ tT 2 Co B-51 1 



D-18 | | i K / NMe 2 Co B-51 1 



CH 3 g ^ CH 3 

D-19 l^jC ^ C=/~ NBU2 C ° B " 51 1 

CI „ S °3 H OCH3 



D-20 l^jL ^ <y_/-NMe 2 Co B-51 1 

N COOH 
D-21 N0 2 -^)— /~\-NBu 2 Cu B . 32 2 



WO 98/29257 



37 



PCT/JP97/04735 



*5&W\zm^Z7V<t&mZ* mX\X. *JH, Anal. Chim. Acta, HO, 289 (1 
982)^OfB**#RaUT-&^cTSJli:*«"r*S. 

mm (Mx-&7k-7)in—)im ^^Kjt^-^^zt^z^-ox^^zt^x^^o 
n^->?^A^) mzm^zn&o ff««9 otssoiSTi o 
7cm^tf> Bimmw-mx^z bjv, mytxmfttifmz^^Tft? z 

{^#1 1 <Z)£-/& 

2-757-4--hD7xy-JH. 54g (lOmmol) 2 ml iiX^ / 

-;u2 omifc^^i±, o~5°c-7:m]fcLf£&t>, ?k 1 5 mi izmm^^rzmmm 

th'J^AO. 6 9g (lOmmol) \ZliW^J7 Vlt&ft-D tc 0 N, N->> 

^fJl/-m-7$;7i/-JH. 3 7g (lOmmol) £7j< 2 0 g £7kM1tj- b 
'J«7A2. Og (5 0mmol) tC^^^c^^, ±|B^7yn^ Afi^^^r iZ 

m7L*yzfv yfitfr-itco Kmmrm. m\mm&m\ f#e>nfc&sn£H£ 

±fEKl^Lfc^&T^J&Lfc'J;tf> F 0. 6 0 6 g (2mmol) iZikMik-T b U 
^AO. 0 1 2 g <h7K 1 G g iiX^y — ;l/2 0 g h&fiCTL. 7tt)V7-tb>n 
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tmo. 2 6 5 g (lramol) tmz 9 5 °ClZT 1 6 P#f^Sj^$i±7c 0 Kfefe 

eiCDltftO. 6 7g (lmmol) £6. 7 g CODMF 0. 
14gcZ>^ (3mmol) £N, N, N ' , N' -^h^^P-l, 
y^\^^>0. 0 8 6 g (0. 5mmoI) t&m&L> 7 0°CiZX 2 ESf^Jfc^-frfco 

0 . 6 7 g 
2 

-&J5£m©U#>K0. 6 0 6 g (2mmol) KlTfcBMfc?- h U #A 0 . 0 12g 
iTkl 0 0 gtSM, mtn/Vlb (II) 0. 12 9g (1 

mmol) tmz9 5XZiZXl 6l^rlHIS^$*fc. KM7t, ftfiatiflSfrl^ # 

e>nfc<ea**s4e«UT, #t#:o. 6 0g$#&. ^<&^ -s-j&m <fcra#tc 

{k^^ 3 

2-75y-4-"hD7xy-JH. 54g (lOmmol) &7R 2 ml <h:n^ / 
-;i/2 OmlfcJgffiSit, 0~5ttl^We,, 7j< 1 5 ml izmmZttWffiWt 
th'J^AO. 6 9g (lOmmol) izM^T'/^ff o £:„ N, N-v 5 

I^-m-75;7xy-JH. 6 5g (lOmmol) £7K 2 0 g h 
U^A2. Og (5 0mmol) ^«£-t±fcM£{C, ±f5vTl/-^ 
Jnfcrty^'J >^*ffofe. SJ&iBTfl, K5iatii&ffV^ #£ftfcil6fi£J|£ 

±fEfC^bfc;£&T^/&UfcU77>F0. 6-6 2g (2 mmol) fczKBt-fb:*- h U 
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2 6 5 g (lmmol) <h^{3 9 5 X:\ZT 1 6 RSflflSJfcS-tirfc. ^JfcH 

2-75/-4--hD7i;-JH. 54g (lOmmol) £zk 2 ml tl^ 7 
-;P2 0mii;i§^ii, o~5'C-cj*#Lfcj&*5, tK 1 5mn^*$-&fcffi5IIK 
th'J^AO. 6 9g (lOmmol) fciB^Tl/ftSfro fee N, N->? 

^-m-7$/7x;-^2. 2 1g (lOmmol) £zfc 2 0 g tTfcK-fk^" h 
U^A2. Og (5 0mmol) 3 it ifE^TV/— ^Affi^Sfc* \Z 

-LIE IZtk L /c77 feT o-^fe Lfe'J^>KO. 7 7 4 g (2mmol) fCTKK-ft;^- h U 
^7A0. 0 1 2 g «hzKl 0 gtx^y- ;i/2 0 gtSin*., T-fe^UTiz h >A 
^AO. 2 6 5 g (lmmol) 9 5 °ClZT 1 6 PtP^JS^iifco Kfcm 

ft-&#5 5 

2-75y-5--bP7x;-JH. 54g (lOmmol) ^7K2mli:X^y 
— ;U2 OmUCigffiS-fr, 0~5'C-elK#L&j&tS, * 1 5mllc:igap£l*&M8H6 
th'J7A0. 6 9g (lOmmol) "J \^fx o fc. N, N->> 

7*^-m-7577i;-^2. 2 1g (lOmmol) 2 0 g <hzKB6fl::J- h 
U£A2. Og (5 0mmol) ±13^7 V— \Z 

m^iJyy^J >^&ffofc. RMTt, ®3IM£m^ f#e>ftfc|gil£*3g 



WO 98/29257 



40 



PCT/JP97/04735 



SUIT, 'J^^HSffc, 

±35JC^L/^ST^bfcU^>KO. 7 7 4 g (2mmol) (CtKK^ h U 
^7 AO. 0 1 2 gi;Kl 0 0 gt^M, 7±^J17± b >A 

ty^AO. 2 6 5 g (lmmol) 9 5t:tT 1 6NFMSJfS$-&fc. MJftH 

fb-B-#» 6 

2-7$;-4-rh07xy-JH. 54g (lOmmol) £7K2ml<hX^7 
—;U 2 Oml 0~5°CT?it^Lfj:^^, ?Jc 1 5 ml JC?gflP£li-fcM58BI 
thU^AO. 6 9g (lOmmol) \Z]JQ%-i?7V{k&ftv 7c 0 

->-7iy- )V1. 2 4g (lOmmol) StK 2 0 g <hzkM^ h U 2 . Og 
(5 0mmol) \Zf^m^ftm&\Z. ±iB^TV/— KljQ*.* y y U > 

±Kfc^L&#feT'&J5£L£U;tf>K0. 5 8 0 g (2mmol) fcTKBI-fk^" h >J 
^AO. 0 1 2 g<h7Kl 0 gchX^/-;i/2 0 gi^Jjpx., T-fe^l/Til h >A 
tv7A0. 2 6 5 g (lmmol) <h^{C 9 5 °C\ZX 1 6 RfMSJS:S-&fc. 

7 <Z)^-)55c 

2-75;-5--hD7x7-JH. 54g (lOmmol) £7K2ml£X^/ 
-;i/2 0 ml it, 0~5°CT»L^^b, 7K 1 5 ml !:i«$tfclli 

th'J7A0. 6 9g (lOmmol) \zUUPi iSTVit&ft-o fc. N, N->? 
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IfJl/-m-75/7x;-JH. 6 5g (lOmmol) £7K 2 0 g £.-foWtitjr V 
U^A2. Og (50mmol) \Z^M^1tMmz, ±IEy7^^AS^t^t; 

JtfE t LfcJST^ Ufc'J^> HO. 6 6 2 g (2mmol) \Z7&mit±hV 

^o. o i 2 g£7Ki o g^x^y~;i/2 o gt&ljupt, 7^)VT^h>n 

t^AO. 2 6 5 g (lmmol) 9 5 "CfCT 1 6 B£WJKJS$1*fc. ^Jft^l 

2 1 (D&tft 

2-7^; - 4, 6-y-hn7x7-;H. 99g (lOmmol) £7R2ml£: 

Mth'J^AO. 69g (lOmmol) ^tcMyTyft^fc. N, 
N-y/fJkm-75;7xy-JH. 3 7g (lOmmol) <&7R 2 Og LikM 
fk^-hU^A2. Og (5 0mmol) \zmm^fz.mm\Z, ±&z?T'S—V2±m& 

±fe^Lfc77&T^J&bfcU#>F 0. 6 9 6 g (2mmol) fCTKH-ft^" h U 
^AO. 0 1 2 g £7R 1 0 g <hX^y-;|/2 0 g t&m?L. T±^Jl7-th>/t 
ty^AO. 2 6 5 g (lmmol) <h^iC 9 5 °C ICT 1 6 B#Ps1^J&£i±fco KJfcs%& 

C(Z)$g#:0. 7 6g (lmmol) £8. 0 g ODM F £&#$i*7fcig?£lc:. 0. 
14g®fl (3mmol) tN, N, N ' , N ' -fh7^fjl/-l, 6-y7S 
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y\^>0. 0 8 6 g (0. 5mmol) t&M&L 7 0 VIZT 2 9$fflRfo$1*:fto 
$t#:0. 7 3 g£#fc. 

{k&QoKDO. 6 7g (lmmol) S6. 7 gODMFC^^tfcMiC B 
-9C0C IO4SO. 5 8g (lmmol) i^L7 0ttIT2^^t^ 

0 . 8 8 g 
£-/&#J 1 0 

2 <Z)0. 6 8g (lmmol) £6. 7 gCDMFMJiifciiC, B 
-9©C10 4 i0. 58g (lmmol) t^M^i, 7 0 °C^T 2 ^TO^iifc. 

#f#: 0 . 9 0 g St#fec 
£r$c#!J 1 1 
it&WC- 2 4(Z)^ 

2 -75/-4-^h07i;-Jl/2. 3 1g (15mmol) ^7K2mli:X^y 
-;U2 0 miters i2\ 0~5tTgtj$U*^, ?K 1 5 mUC^£l±7tM^ 
th'J^Al. 0 9 gS:^^^iPx.>?TV^^fTo7Co ifclc p H£ 7 ^ £ 9 t3 

>hD-^T5d;5}:8-7$y-2-j-7l ;|/2. 3 9g (15mmol) £x 

^y-;U3 Og tC*g$?£i±£:f&£2 0%7fc8l^hU^A7K^?S^TLfe. R 

±tatC^L7^r£T^L/rU#> H 0. 6 4 8 g (2mmol) \Z7V.mt± h 
^7A0. 0 1 2 g 1 0 g tx^ 2 0 g t SDOA, Tiz^l/Til h >A' 
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ty^AO. 2 6 5 g (lmmol) 9 5 X:\ZT 1 6 NFfMJS*S$-&fc. 

Tit, ©§iatffi&fTt^ ^e»nfcu§a**si£«bT, $tf*o. 5 8g (&mn 

C<75it#:<hB - 9 CDC 1 0 4 ^^S^Jk DMFKJgffiS-fr&gL 7 0tCT 

-&^J 1 2 

fb^tlC- 2 5®^ 

MWl l(DUf >F0. 6 4 8 g (2mmoI) iCzKBfcfb^ h U # A 0 . 0 12 
giTKl 0gtX^y-;i/2 0gi:SM, mtn^llb (II) 0. 12 9g 
(lmmol) tW:9 5tl:T16^«$tL KJ£*IT&, Kfiatjfl&frV^ 

^©if#:i:B- 1 9COC 1 0 4 ^^^^E;i/, DMFI»$tm 7 0°CiC 
1 3 

6 

2-T^y-4-— hDtf'J^>l. 3 9g (lOmmol) ^7K 2 ml i:X^ y — 
;U2 0mlK:?8fl?3l2\ 0~5 o CTl#l^b> 7K 1 5 ml K: fcM^- 
h'J^AO. 6 9g (lOmmol) \zM%.z?7*Sik&fTi 1t. N, N->>;< 

^-m-75;7x7-JH. 37g ( 1 0 mmol) £7jc 2 0 g iTKBkffc:?- h U 
7A2. Og (5 Ommol) \Z&M2-&1tmm\Z* ±fd.i?TV~V&m&&* \Ztia 

1LT, U#>F 

±KtC^b/c^^T'&^Ufc l J #> H 0 . 5 7 4 g (2 mmol) iCTfcBfe'ffc"*- h U 
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^7A0. oi2g^iOgtx^;-^2 0gt$M. mtn/visb (II) 
0. 12 9g (lmmol) tmz 9 5 "CJCT 1 6 B#|H1EJ& TO7t, 

ccDit#:<hB- 1 5(dn am^^iv, * ? j —MzMm^tz^k, 2 mmw 

1 4 

4k&mn- i 

2-75/- 4 -~ hn^aiy — ;i/ 1 . 54g (lOmmol) StK 2 ml tl^ / 

th'J^AO. 6 9g (lOmmol) iztiaZ. ^TV^fc^frofc. N, N-v 5 

^^-m-75;7xy-;H. 37g (lOmmol) £zK 2 0 g tzKH-ffc:*- h 
U^A2. Og (5 0mmol) \Z&m^1t&mz, ±Mi?7V—*y2±m.%:'&*\Z 

±l2iC^Lfe77feT^L^U^f>H0. 6 0 6 g (2mmol) tzkM^ b U 
7i^0. 0 12gt7Kl0gi:X^y-JP2 0gt^M 1 7&JV7±h>K 
ty^AO. 2 6 5 g (lmmol) t^lc 9 5 "CICT 1 6 B#F B iafc£-frfco KJfctfk 
7t, K9W3a*ffVi, fl^tl^i^^ILT, 6 7g 

#B) £t#fc 0 

-&^J 1 5 
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1 4®'J^> H 0 . 6 0 6 g (2mmol) \Z?KMit^ h'J^AO. 012 
g£7Kl 0 0 gt&mz., mtnsvih (II) 0. 12 9g 

(lmraol) i*i39 5"CCT1 6^f(HS*&$-&fe. TOTt, K§iatjfi£fTV^ 

C©lt^<hB - 4 9 ©B F^^H^K DMFIlgi^tfcE 7 OttT 

-gr^F!i l 6 

2-75;-4--hD7x;-JH. 54g (lOmmol) £zk 2 ml £Xd? / 
— ;U2 OmUC}&fl?£it\ 0~5T:T11#L&7^ 7jc 1 5 ililii^tfcMl 
th'J^AO. 6 9g (lOmmol) &&*\Zia*.i?7Vfc&ft'2tZo mzpH& 
7*>S 9K:n>hn — )V~tZ>&.o\Z2—}-7 \ — ;H. 44g (lOmmol) £x 
^7-;i/2 0g fciigflSSlirfcSci 2 0«7KBfe-fb^-hU^A7K»?ft&«Tbfc. K 

±M\Z^ttfcT?^m\s1tV-ft> H 0. 5 4 4 g (2mmol) (CTfcMs:*- h U 
^AO. 0 1 2 g £tK 1 0 g 0 g t^mX, Tiz^;UTir h >/t 

tmo. 2 6 5 g (lmmol) t*t:9 5tHtl 6^rK^tfc. 

^©mtB-4 2©PF6S^^ ; EJK DMFC^i^tfci, 7 0°C};t 

t, ±i2 1 mmz ltmt § ci t s . 

*^BJ^Ty^^M^#:^^b^©Bl* (mp) « 10 0-3 0 0°CT£>D. 
A m a x (50 nm/¥£>&^Mn?8!J5£) fct&ifcBfflT 5 9 0-6 2 5 nmOtgffltc 
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a&0, W&&m~T:6 0 0 — 70 OnmCO«HJca&S. 

£ne>©&*© 5 ^&JfcgJBO> 6 3 5nm£/z«6 5 OnmT?©}! 

&®#T$s<B^8&n#2. 10-2. 7, &gBk#*0. 2 0 £TF, ft £ b < 0 . 
0 2 — 0. 1 0T££o — ^Sr^SfflCDfe(D«7 8 0 nmTW&StJSSfapCD^BBn 
2. 0-2. 6, dBflBk**0. 2 OJ^T, £?£b< «0. 0 2-0. 1 0 T?S 
^>o n, kttMJfio«k'5tc:LT*ae>fc'b© , T?&s. 
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mmm^oMmMmtvx^Km^nx^^^vij—^^—hmm (po £&-r 
^n^^b^#i^fflv^ciH^:S«, #fciiis^©^fs^^x^ (cd-r) 

"P'ri/Z )V)d^3r^j 7s9 (DVD-R) \zm V^S d * L < , fl^afe©^ 

as, 5oo~3oooa -e&&„ 

£?£U<teO. 0 5~10wt% chT-5CD 

^m<vmifrtfc%:!gB\zmW:-rz>z\ttf-c%z> 0 ^miz^^t, *fsi©7^ 

i/Vu^*c*rj >t£E(D*r h>, 2, 2, 3, 3-fh77^toyn/V-^ 
•fc£<D~7 vm{tT)ln—)lU£\zO. 5~1 OwtX #^#'J# — 

2, 3, 3 -7=- h77;i/to^n/v- ;HC4wtX EUiigAlU iBfr B 1l:M^ 

x tr > p - h m *j&mr % z t wnim-? & % . 



WO 98/29257 



50 



PCT/JP97/04735 



0-8 3 OnnriM, mz 7 8 0 nra^cO^STlSM^^fT^ C D - R fcffl t>5 

^-^^7A^Mii#:, 5£ (IV) , (V) Oft^^iBfiftt^T^^Ilt^ 
(S&fiffl©^^*) te, ^<M^H4^£, 6 9 0-63 Onmig^ ft\Z6 3 
5~68 OnmfIJg0fcRTfB®H^££fr 5 DVD-R \zm^Z> Z\tfim^V^\ 
Sfc, ^&fiffl©^-&«Jtt, ^fP^Tteiff tC, 6 9 0-6 3 OnmfMJ^ #£6 
3 5-6 8 0 nm@S<A$gifcg£, 7 7 0-8 3 0 nm*I^ 7 8 0 nmflJ^ <D$t 
*C0rtei© 2 ^STlH^^Bjfga: Dfe 0 , tLtzMm Z.C0 2 OCDr^S 
fC5>ttTfT"5a5»S^^tfflVi5C:tJ&*T^S. 7 8 0nmfSJ^(D^ 

*©ifc&ftT3E»£fT SRfit 7 8 0 nmn^<D$£M(D%i^(D 2 

sfr^ cD-Ru<Dmmhn*kJjj£izM^-c&& 0 zo^or^m^tT^m^, 
umm\z\^mmm.^m^7^^mmw^(Dit^(DUfi\ mww&teE 

*f8^0M&Sffl©T\/^^JR»#<7)H*nc, ®iR^ (A,na, ) 75*6 8 0-7 
5 0 nioSS©fi*S^f C t^ffj L < , Z. o W&WfcK (A m „, ) 
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m^zm&> Tv*m&mmmz6 5 ORm-Ti-cDmmmmmommn&i . 8-2. 

6, &SB#S0. 0 2-0. 2 0T*5uW^lK — ^n<h|E^toi± 
SfiitLTH 7 8 OnmT©«*®Sf*©^aPnj&*l . 8-2. 6,Eg§Bk;&* 
0. 0 2-0. 3 0, «FtcM^-ryoflB»JB^fflVi-5»-&tt0. 02-0. 1 
5T-aboT> »IR<7)!RiR^^^ h;UfiD^ffl[(i, T&Jb^Amax tffctDX^.? h )l 
&£>4Mt4i£*l 7 0nml^T> £?£L<W:l 5 0 nm£rFT*5 ¥ 

^fflv^^iicioT, wmrzT vm&mmfa <Dm^mzmm^x.^>z\t 

££&53§iWr 2 T 2 £M (^-X) tlTTi £Tf<7}# b 

0-15 0nmfI^T^^) o 
&43, ±|5<7)n*3cfc^k«, SU^ftS 6 5 0 nm, 7 8 0 nm <h L T Su IB <h 
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^tbTfl zK^UCT (2H) S&tt^IIf^tf^ns. d(D<h#©# 
IlftbTH TOl~14i (1A-7AE 8$j, 1B-4BK CI 
t5^IIffT*oTJ:<, AttffjKteLi, Na, K, Mg, Ca, Ba, 
Ti, Zr, V, Nb, T a, Cr, Mo, W, Mn, T c , Fe, Co, Ni, 
Ru, Rh, Pd, Os, Ir, Pt, Cu, Ag, Au, Zn, Cd, Hg, 
A 1 , In, T 1 > Si, Ge, Sn, Pbf, #CL i , N a, K, Mg, C 
a, Ba, Ti, Zr, V, Nb, Ta, Cr, Mo, W, Mn, Tc, Fe, 
Co, Ni, Ru, Rh, Pd, Os, Ir, Pt, Cu, Ag, Au, Cd, 
Hg, Al, In, TI, Si, Ge, Sn, P b1fi*£VT Ztl&o Z.<DfcfrX% 
Al, Si, Ge, Sn, Cu, Pd, Ni, Fe, Co L < , #CC 

u, Pd, Ni, Fe, Co, VO^MRf^'ft© j£T?0PS LV>. 

fe£<, ^bCttSi, Al, Ge, Co, FeM^L &JRJG§C I ? : <E>_tT& 

a*£SK:i2tebjfc7&Tz&oTfeJ;v>. 

X. ~X 4 ^/\ny>j|fSlL, An^>IftltSF, CI, B 
r, tCBr, FT$5^t*W$U^ 0 

pi, p2, p 3*«k0tp4tt^ 0*fcttl~4OSI8feT*0, pl+p2 
+ p3 + p4ttO~15T»t), £?£L< «0~ 1 0Tr&£„ 

X, ~X 4 te, •efeS^feraoTt)J;< 1 pi, p2, p3, 

p4^2Kl©ll7?^^it 1 X, R±, X 2 IrI±, X:, IrI±, X. |!J± 
SIrI— T fe^&3 o T fe i; IK 
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ql, q2, q 3&<kZ$q 4«#* 0 £fcte 1 ~ 4 ©M^TTS. D > dtlbtelW] 
Rt&CO ql + q2 + Q3+q4«l~8^0, £?£L<« 

*5=t^V^^«6^ (TIB«^#M) T*Sdi:dt»SL<, £©«fc3fc»'& 



Zi ~Z 4 Tg$n57MjHtbT(^M?t4~l 6©t)©«b 

CI, Br, im. #lMb<ttF, Brl) &£/^#tfbn£ < > ^<D£oU 
T)U=¥Jl^(DM^MtLX^ n-C 4 H 9 , i-C 4 H 9 s-C 4 H 9 
t-C 4 H 9 -, n-Cs Hn-, (CHs ) z CHCH 2 CH 2 (CH 3 
) 3 CCH2 — , (C2 Hs ) 2 CH — , C2 Hs C (CHs ) 2 — , n — C3 
H 7 CH (CH 3 ) n-C« H..-, (CH 3 ) 2 CHCH2 CH2 CH 2 
(CH 3 ) 3 C-CH2 -CH 2 n-C 3 Ht CH (CH 3 ) CH 2 
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n-C4 H a CH (CH 3 ) n-C? H l5 -, [ (CH 3 ) 2 CH] 3 
-CH-, n-C 4 H 9 CH (CH 3 ) CH, (CH. ) 2 CHCH 2 CH 

(CH 3 ) CH 2 n-C 8 Hit-, (CH 3 ) 3 CCH 2 CH (CH 3 ) C 
H 2 (CH 3 ) 2 CHCH (i-C 4 H 9 ) n-C 4 H 9 CH (C 2 H 

5 ) CH 2 n-C 9 H,9-> CH 3 CH 2 CH (CH 3 ) CH 2 CH (CH 
3 ) CH 2 CH 2 (CH 3 ) 2 CHCH 2 CH 2 CH 2 CH (CH 3 ) CH 

2 n-C 3 H: CH (CHa ) CH 2 CH (CH 3 ) CH 2 n-CioH 
21-, (CH 3 ) 3 CCH 2 CH 2 C (CHa ) 2 CH 2 n-CuHas-, 
n — C12H25 - , n — C13H27 - , n-C 14H29-V n — CisH 3 i— , n — Cie 
H33-, n-C 4 F 9 i-C 4 F 9 s-C 4 F 9 t-C 4 F 9 

z, ~z 4 -emznzmmiZmi&mmtVTU, y^D^^x, ~>^d 

7J^=^yS> 7'J-n+yl> T^^llM, ADy>IF, "hDl, ti )V 
x^fiH, T^Jim, T^JM, 7$FS« tiling )vm\ 7 

(MtlM^^JIM, x^;i/S, n--7°Pb°;i/S, i so-7'Dk°JH, n 
i s o-^JH, sec -~7^;i/S> t e r t -7°^)IM, n- 
^>fM, iso-^/fJH, neo-^>fJH, t e r t -^>f 

3^>K, -fy^n^yS, 7*h+yS, <v7h + yS, sec-7h + yl, 
ter t-7h + yS) , 7 U —JIM (Mz-t£7 xxjH, MJ ti'^x- 
-^77^;kS) , AO^>gf (fll*.fc£F, CI, Br, K ^L<(JF, 
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Br) ^W^L^. une.©IHOgifiitt, Y, ~Y 4 (D^^LMOm 

z, ~z 4 •^mzn&^mmkTkmm iiTSoifeM^ 

Z. ~Z 4 "ea$ns«*iS3£i:bTtt, ^T^otfeM^ft^fe© 
T&oT&ck^ ^n]fHr7&*BI*, SHR, fillip gUNTeSSfc 

yj^ji/S, twj>v>— r;i/3k ^y^+f-u;i/S, tf^y > — r;i/*> ^ 

TM^^bTK^S, 55? £ £ 5 t^Jtk L fc d £ 
Sf*UVi%>©fe|a|filTabS. #{3, y, ~y 4 ©^ffigoip^tc^ 
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X,9~X 2 2, X 2 3 ~X 26 *5cJ:^MSrfflViT^bT^D, X . i~X , ^fC&^TT 

ii^t & u , n n e> \z & ^ t ^ Tn*> — ^ jcasytswerr s £ * ttftgw 
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